Cytogenetics of protoplast cultures of Brachycome dichromosomatica and Crepis capillaris and regeneration of plants.
Callus derived protoplasts of Brachycome dichromosomatica (2n=2x=4) and Crepis capillaris (2n=2x=6) have been regenerated into karyologically normal plants, i.e. plants without visible alterations of the diploid chromosome set. However, metaphase analysis of protoplast cultures derived from both callus as well as mesophyll cells showed karyological changes in the overwhelming majority of cells in both species leading to multinucleated, polyploid and aneuploid cells. Furthermore, callus derived protoplasts sometimes exhibited changes at the chromosome level as indicated by translocations. The vast majority of aberrant karyotypes arose from failures during mitosis and cytokinesis, pointing to inadequate microtubules as a possible underlying cause. Karyological events of the kind described herein greatly affect the plating efficiency of isolated protoplasts and the viability of protoplast derived calli. Plant regeneration, although demonstrated in this study for the first time in both species, seems to be limited to rarely occurring, protoplast-derived colonies with a relatively stable genome. Our experiments, performed with chromosomal model species, emphasize the need for controlled, non-mutagenic culture conditions.